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Abstract
Continued postponement of births and increasing use of reproductive 
medicine enhance the relevance of infertility and related perceptions 
for fertility research. Fertility researchers tend to assume that an exist-
ing perception of inability to procreate is a stable trait among persons 
of reproductive age. This assumption is questionable from a life course 
perspective and has not been thoroughly investigated. Therefore we in-
vestigate the prevalence, stability, and correlates of perceived inabil-
ity to procreate. We apply between-within logit models to annual panel 
data (2008-2015) to study variation in perceived inability to procreate 
within individuals over time and between individuals. We find that ap-
proximately every 20th person of reproductive age is affected. There is 
considerable instability among those who ever perceive an inability to 
procreate: On average, 39 % of women and 48 % of men who perceive 
an inability in one year change to not perceiving an inability in the next 
year. Multivariate analysis shows that increases in age and perception 
of one’s partner as unable to procreate are associated with higher odds 
of perceiving an inability to procreate. Not using contraception is asso-
ciated with higher odds of perceiving an inability to procreate. Perceived 
procreative ability further differs by parity, level of education, immigra-
tion background, and religious denomination. In summary, perception of 
inability to procreate is a temporal phenomenon that is shaped by life-
course contexts and social group differences.
Keywords: Infertility, Life course perspective, Perceived inability to pro-
create, Fertility behavior, Theory of planned behavior, Panel analysis
1 Introduction
This article explores the properties of perceptions about procreative 
ability among German adults. That this issue has so far attracted lit-
tle attention in the social sciences is somewhat surprising because 
of increased research on infertility in recent decades. Infertility is 
usually defined as not achieving a pregnancy after twelve months 
of regular unprotected intercourse (Zegers-Hochschild et al., 2017). 
This increased interest in infertility can be linked to shifts in demo-
graphic behavior. The share of permanently childless women and 
men is increasing in developed countries (Kreyenfeld & Konietzka, 
2017). Whereas some people without children are voluntarily child-
free, some are involuntarily childless because of infertility. Further-
more, because many births are postponed to ages when fecundity 
is lower, more women are at risk of infertility. Contemporary infer-
tile couples frequently resort to reproductive medicine (Kupka et al., 
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2014), allowing some to have a(nother) child, which has been shown 
to affect completed fertility (Sobotka, Hansen, Jensen, Pederson, & 
Skakkebæk, 2008).
Despite the increasing relevance of infertility for fertility issues, 
research on the implications of infertility for fertility behavior is still 
limited. Even though there is potential for theoretical and substan-
tive overlap, Johnson, Greil, McQuillan, Leyser-Whalen, and Shreffler 
(2019) observe that “fertility and infertility appear to be separate phe-
nomena with different scholarly audiences, theoretical frameworks, 
definitions, and motivations for research”. As a consequence, fertility 
researchers seem to have limited understanding of infertility and re-
lated issues. It appears to be a common misunderstanding among de-
mographers that infertility is a stable trait. The assumption that infer-
tility is a stable trait does not match the evidence that a considerable 
proportion of women experience infertility during their reproduc-
tive years but that the majority of these women have children, either 
as the result of spontaneous conception or after infertility treatment 
(e.g. Helfferich, 2001; Oakley, Doyle, & Maconochie, 2008). there is 
preliminary evidence from a two-wave survey in the US that people 
who identify themselves as infertile at one point in time change their 
perception three years later (Johnson, Greil, Shreffler, & McQuillan, 
2019). To our knowledge, the social determinants of such changes 
have not been studied empirically. Better knowledge of the medical 
and social properties of infertility would enable fertility researchers 
to better incorporate infertility in their analysis of fertility behavior, 
and in particular of fertility decision-making. New insights can be 
gained for example on the intentions-behavior link (Ajzen & Klobas, 
2013), on the risk of unintended pregnancies (Burdette, Haynes, Hill, 
& Bartkowski, 2014), and on help-seeking for infertility (White, Mc-
Quillan, Greil, & Johnson, 2006). 
Infertility is not the same as sterility and therefore should not be 
considered a permanent condition. This applies in particular to per-
ceptions about procreative ability among persons of reproductive age, 
which are the focus of this paper. Perceived inability to procreate is 
a common measure of infertility in social science surveys. It is also a 
useful measure of infertility because it is highly relevant to people’s 
sense of self and often provides the basis for initiating action to avoid 
or facilitate conception. Perceptions are thus crucial for understanding 
fertility behavior with regard to perceived or actual fertility problems. 
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There is therefore a need to explore, rather than assume, the existence 
of stability (and change) in perceived inability to procreate.
To advance understanding of the properties of perceived inability 
to procreate, the objectives of this article are:
 (i)   To describe the current prevalence of perceived inability to 
procreate by age among women and men, 
 (ii)   to describe the stability and instability in perceived inability 
to procreate over time, and 
 (iii)   to gain understanding of factors associated with overall level 
and change in perceived inability to procreate naturally. 
We focus on the effects of changing life circumstances of 
individuals and of structural conditions that distinguish 
between those who do and those who do not perceive an 
inability to procreate. 
The Theory of Planned Behavior (TPB) (Ajzen & Klobas, 2013) in-
forms our choice of potential correlates of perceived inability to pro-
create. The TPB acknowledges the role of infertility in influencing fer-
tility intentions and behavior by employing the concept of perceived 
behavioral control over having a child. We apply the between-within 
(BW) logit model, which permits one to fully exploit all available data 
by allowing to model change in perceived procreative ability using 
time-varying and time-constant correlates simultaneously (Allison, 
2009; Neuhaus & McCulloch, 2006). We use seven waves of pairfam 
(Panel analysis of intimate relationships and family dynamics) data. 
Pairfam is to our knowledge the only existing panel data set with re-
peated measures of perceived procreative ability for more than two 
waves, thus providing the necessary number of cases for a panel anal-
ysis of stability and change of this relatively rare phenomenon.
2 Background
2.1 Measures of infertility in population-based surveys
Demographic and other social science surveys vary with regard to 
the measures of fertility problems they employ. From a clinical med-
ical perspective, the most desirable measure of fertility problems is 
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diagnosis, but a diagnostic measure requires seeing a doctor or receiv-
ing treatment (Dick et al., 2003). Thus, the group that can be identi-
fied by a diagnostic measure is very selective. An alternative is to use 
a simple medical definition of infertility as 12 months of regular, un-
protected intercourse without conception (Zegers-Hochschild et al., 
2017). Researchers have created “constructed” measures out of self-
reported contraception and birth histories (e.g. Bushnik, Cook, Yuzpe, 
Tough, & Collins, 2012; Mascarenhas, Cheung, Mathers, & Stevens, 
2012). The National Survey of Family Growth (NSFG) provides a con-
structed measure based on time to conception which they call “infer-
tility status” (Chandra, Copen, & Stephen, 2013). Other researchers 
rely on self-reports, simply asking women if they have experienced a 
period of regular, unprotected intercourse of twelve months or some 
other duration (e.g. Greil, Slauson-Blevins, & McQuillan, 2010; Larsen, 
2005). Two studies provide evidence that estimates of infertility based 
on self-reports roughly match estimates from calendar data (Dick et 
al., 2003; Joffe, 1989).
Several demographic surveys choose a different approach and use 
self-reports in the form of perceptions of one’s own procreative abil-
ity, as distinct from medically-defined infertility. The National Sur-
vey of Reproductive and Contraceptive Knowledge, a cross-sectional 
survey of unmarried women and men aged 18–29 conducted in the 
United States in 2008/2009, asked, “How likely do you think it is that 
you are infertile or will have difficulty getting [a woman] pregnant?”. 
Polis and Zabin (2012) found that 19 % of women and 13 % of men 
considered themselves “very likely” to be infertile. The National Lon-
gitudinal Survey of Youth (NLSY), a US panel study of a cohort of re-
spondents aged 12–16 in 1997, used a different approach. In 2009 re-
spondents were asked to estimate the percent chance that they would 
become pregnant over the next two years if they started unprotected 
intercourse instantly. Gemmill (2018) considers those who perceive a 
very low chance of a pregnancy as perceiving subfecundity. The Na-
tional Survey of Fertility Barriers (NSFB), a US two-wave panel study 
of women aged 25–45 conducted in 2004 and 2007, asked women: 
“Do you think of yourself as someone who has, has had, or might 
have trouble getting pregnant?” or “Do you think of yourself as some-
one who has or has had fertility problems?” Women were considered 
to perceive a fertility problem if they answered “yes” or “maybe” to 
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either question (Greil et al., 2014). Among the publications using the 
NSFB, none focus on change in perceptions of perceived inability to 
procreate over time. The NSFG survey question is, “As far as you know, 
is it physically possible for you, yourself, to have (a/another) baby?” 
Those who answer “no” are classified as non-surgically sterile (Chan-
dra et al., 2013).
Two large European population surveys measure perceived fertil-
ity problems. The Generations and Gender Survey (GGS), which be-
gan in 2004 and conducted two survey waves in several countries, 
uses the same question as the NSFG. Except some conference papers, 
there are no published studies using these data. The only survey to 
ask about procreative ability for more than two waves, pairfam, uses 
a measure similar to the NSFG and GGS questions (see Section 4.2) 
and is the data source for the current paper. 
This review of infertility measures in surveys shows that the use 
of self-reports in the form of subjective perceptions about procreative 
ability is a common practice. Measures of perceived procreative abil-
ity do not perfectly reflect measures of medically defined infertility. 
Studies find that many women who meet medical criteria for infertil-
ity do not perceive themselves as infertile (Abbey, Andrews, & Halman, 
1994; Loftus, 2009; Passet-Wittig et al., 2016; White et al., 2006). Con-
versely, women may self-identify as having a fertility problem even if 
they do not qualify as infertile by the medical definition (Greil et al., 
2014). Benyamini (2011, p. 281) describes perceptions of health sta-
tus in this way: “These perceptions are not always medically accurate, 
yet they are rational and internally logical from the person’s subjec-
tive point of view.” Therefore, perceived inability to procreate pro-
vides a useful measure of the experience of infertility even if it does 
not match the criteria used for medical diagnosis.
2.2 The German context
Social contexts shape fertility perceptions and behaviors. Therefore, 
we provide a brief overview of the German reproductive context. In 
the Federal Republic of Germany (FRG) the total fertility rate (TFR) 
fell below 1.5 children in 1975 and remained at this low level for the 
following four decades, the longest sustained period of low fertility 
in the world. Recently, the TFR has increased slightly to 1.5 in 2015 
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(Federal Statistics Office, 2016). Fertility behavior still differs between 
West and East Germany. In East Germany, up until German reunifica-
tion in 1990, the mean age of first childbearing was below 23. It has 
increased since then but is still below the Western level. Currently, 
the mean age at first birth is 29.8 years in West and 28.6 years in 
East Germany (Federal Statistics Office, 2017), indicating considerable 
postponement of fertility. The percentage of women without children 
was 19.7 % in the birth cohorts of 1960–1969 (Bujard & Lück, 2015). 
This can only partly be explained by the common use of modern con-
traceptives in Germany (Alkema, Kantorova, Menozzi, & Biddlecom, 
2013). The proportion of immigrants is increasing in Germany; immi-
grants tend to have a higher total number of children and start hav-
ing children earlier than non-immigrants (Milewski, 2010). Fertility 
differences become smaller when first generation migrants are com-
pared with second generation migrants. 
The demographic context of increasing age at first birth and high 
proportion of individuals without children constitutes the backdrop 
for the awareness of infertility and the use of reproductive medicine 
in Germany. Use of fertility treatments is increasing among women 
and men in Germany as is the age at which people are treated (Blu-
menauer et al., 2016). Treatment costs are on average 3,000 Euros for 
one cycle of In-Vitro Fertilization and on average 4,500 Euros for In-
tracytoplasmic Sperm Injection in 2018 (Deutscher Bundestag 2018). 
Statutory health insurance covers 50 % of the costs and there are ad-
ditional subsidies by some German Länder. For most Germans, how-
ever, there is incomplete reimbursement of treatment costs. Thus, use 
of reproductive medicine (Wilke et al., 2008) and the timing of its use 
(Passet-Wittig, 2017), are associated with couple financial resources. 
Assisted reproductive technologies (ART) accounted for 2.8 % of all 
births in 2015. Awareness and acceptance of ART is high in Germany 
(Stock et al., 2012). Among women and men who do not have children 
and who desire a child, 14 % have strong moral and ethical concerns 
about medical treatment, and 27 % fear that others will be critical of 
treatment (Wippermann, 2014). We therefore assume that if an adult 
(or their partner) has difficulty conceiving naturally, they will no-
tice their condition and will indicate on the survey that they have an 
inability to procreate. 
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3 Theoretical considerations and hypotheses 
The TPB conceptual framework (Ajzen, 1991), often used in studies of 
fertility intentions and behaviors (Ajzen & Klobas, 2013) and health 
behaviors (Sutton, 2007), guides our analysis of changing percep-
tions of (in)ability to procreate naturally over the life course (Ajzen, 
1991). In addition to attitudes toward and subjective norms for having 
a child, (perceived) behavioral control over having children is a key 
determinant of fertility intentions and behavior in the TPB. Perceived 
behavioral control over having children has several dimensions, in-
cluding perceiving a fertility problem, perceiving control over having 
a suitable partner, or perceiving that one has sufficient economic re-
sources to deal with the situation. We measure perceived behavioral 
control using perceived inability to procreate. In the TPB model of fer-
tility behavior, determinants of perceived behavioral control over hav-
ing a child include “beliefs about enabling or interfering factors” and 
a range of “background factors” (Ajzen & Klobas, 2013). All elements 
in the TPB can change over time (Klobas, 2011).
Research on fertility intentions, which often employs the TPB as its 
theoretical framework, also asks questions about their stability and in-
stability. There is some evidence that fertility intentions change over 
time in individual lifecourses (Hayford, 2009; Heiland, Prskawetz, 
& Sanderson, 2008; Morgan, 1982). The magnitude of the instabil-
ity of fertility intentions is considerable: Comparing the desired fam-
ily size of women between two waves in 1988 and 1994/95, Heiland 
et al. (2008) found an overall stability between 49 % and 65 % de-
pending on age group and parity. Iacovu and Tavares (2011) applied 
the TPB to change in fertility intentions and found that fertility in-
tentions changes depend in part upon experiences in different life do-
mains. Another factor related to changing fertility desires over time 
is the fertility desire of the partner and agreement within the couple 
(Thomson, McDonald & Bumpass, 1990). Moreover, Morgan (1982) 
shows that the changing level of (un-) certainty in fertility intentions 
is crucial for understanding changing intentions over time.
Thus, the TPB is compatible with the lifecourse perspective which 
draws on five key principles: 1) human development is a lifelong pro-
cess; 2) individuals have both agency and constraints in construct-
ing their lifecourse; 3) individual lifecourses are embedded in both 
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time and place (i.e. they are historically and socially contingent expe-
riences); 4) transitions, events, and behaviors can differ across indi-
viduals and over time; and 5) “lives are lived interdependently” (El-
der, Johnson, & Crosnoe, 2003). We expect that changes in different 
life domains not only shape the formation of fertility intentions but 
also of perceived control over having a child.
Because infertility experiences and perceptions partly differ for 
women and men (Greil et al., 2010; Ying, Yu, & Loke, 2015), we test 
for gender-specific associations. Gender can matter for perceived (in)
ability to procreate based upon the meaning of biological differences, 
differential attentiveness to pregnancy-related processes, and differ-
ences in normative expectations related to all aspects of fertility in-
cluding age norms, social role expectations, and bodily functioning.
3.1 Lifecourse variation 
The biological basis of procreative ability changes with age, making 
age an important variable in models of perceived procreative ability. 
Women experience increased risk of non-conception as they age (ES-
HRE, 2005). For men, higher age is also associated with lower fertil-
ity, but not as strongly as for women (Sartorius & Nieschlag, 2010). 
From information on age and procreative ability, we derive the fol-
lowing hypothesis:
Hypothesis 1. The likelihood of perceiving an inability to procreate 
will increase with age. 
Hypothesis 1a. This association will be stronger for women than for 
men.
Health and lifestyle factors are associated with the risk of infer-
tility and are therefore likely to be associated with perceived inabil-
ity to procreate. Specifically, for women, severe under- and over-
weight is associated with lower probability of conception (Homans, 
Davies, & Norman, 2007). The TPB suggests that some women will 
be aware of the potential association of their weight as a factor in-
terfering with their (perceived) control over having a child and, thus, 
assume they are unable to procreate naturally. Obesity is also asso-
ciated with male infertility (Hammoud et al., 2008), but this asso-
ciation is less well known. 
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Hypothesis 2. In years in which women are overweight they will be 
more likely to perceive an inability to procreate naturally com-
pared to years where they are normal weight. We do not antic-
ipate an association of weight with perceived inability to pro-
create for men.
People might have a vague belief about their health status in re-
lation to their procreative ability, which potentially affects their per-
ceptions independent of the existence of a real health threat. Other 
lifestyle factors such as smoking and alcohol consumption are also 
related to health and the actual ability to have a child. The effect of 
these behaviors on fertility should be partially captured by a measure 
of general health. 
Hypothesis 3. In years with poor subjective health, the likelihood of 
perceiving an inability to procreate naturally will be higher 
compared to years with good subjective health.
We expect contraceptive use of any kind to be closely related to 
perceptions about procreative ability. In general, during times when 
adults do not use contraception the actual risk of experiencing an in-
ability to procreate should be higher than during times of any contra-
ceptive use. In societies such as Germany with a high prevalence of 
contraceptive use, non-use of contraceptives could also indicate that 
a pregnancy is intended or accepted, increasing awareness of prob-
lems procreating. With regard to gender differences it is not clear 
what to expect. As oral contraceptives are the most common form 
of birth control in Germany women may be more aware of the cou-
ple contraceptive status and therefore more aware of problems pro-
creating. It is not clear, however, how much couples communicate 
about contraceptive status and thus if we should expect a detectable 
gender difference in the association between gender and perceived 
procreative ability.
Hypothesis 4. In times when people do not use contraception, the 
likelihood of perceiving an inability to procreate should be 
higher compared to times when people use contraception. 
Theoretically, it would be reasonable to include fertility intentions 
as a determinant of perceived procreative ability, even though the TPB 
treats intentions solely as an outcome of perceived behavioral control, 
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among other factors. Prior research shows a persistent link of fertil-
ity intentions to realized fertility in individuals (Heiland et al., 2008; 
Kuhnt & Trappe, 2016) and couples (Miller & Pasta, 1995; Thomson 
et al., 1990; Testa, 2012). Therefore, people who intend to have chil-
dren might have greater awareness of problems procreating. Unfor-
tunately, only in wave 9 did pairfam start to ask about current intent 
for a child among respondents who perceive inability to procreate. 
The lifecourse perspective emphasizes that lives are “linked” (El-
der, 1994). The opportunity to conceive and the social support for con-
ception are higher when people are in unions than when they are not. 
Therefore we anticipate that in years when people are in unions they 
will have a higher actual risk and a higher expectation of conception 
then when they are single. Also, if conception does not occur, people 
in unions will be more likely to perceive an inability to procreate. In 
addition to relationship status, the perceived inability to procreate of 
the partner could also be associated with the respondent’s perceived 
inability to procreate, because procreation necessarily involves two 
individuals, and therefore infertility is usually a dyadic stressor (Greil 
et al., 2017). Changes in one’s partner’s actual and perceived fertil-
ity status could therefore influence one’s own perceived inability to 
procreate. 
Hypothesis 5. In years when adults do not have an intimate part-
ner, perception of an inability to procreate naturally should 
be lower compared to years when adults are in an intimate 
relationship.
Hypothesis 6. Perceiving one’s current partner as unable to procreate 
will be associated with higher perceived inability to procreate 
naturally than perceiving the partner to be able to procreate. 
The lifecourse perspective also stresses how past experiences shape 
future perceptions and behavior. Having conceived naturally is likely 
to confirm a belief in procreative ability. Although we do not know for 
sure if the biological children were conceived naturally, this is very 
likely true as the share of births due to ART is still very low in Ger-
many (see Section 2.2).
Hypothesis 7. Higher parity will be associated with lower likelihood 
of perceiving an inability to procreate naturally.
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3.2 Socio-structural characteristics
Hypotheses about associations with perceived procreative ability are 
based on accumulated knowledge regarding the social stratification of 
health and fertility. Those with higher education pay more attention 
to their bodies, have better knowledge of health issues, and have more 
frequent doctor visits than those with lower education (Mirowsky & 
Ross, 2015). Thus, those with more education could have more aware-
ness of their inability to procreate naturally than those with less edu-
cation. More highly educated people could also have less physiological 
indication of a problem based upon better health, more resources to 
overcome fertility barriers, and desire for fewer children than those 
with less education. Furthermore, there is evidence that women with 
a college education have a tendency to overestimate procreative abil-
ity at all ages (Bretherick, Fairbrother, Avila, Harbord, & Robinson, 
2010). Therefore, we expect to fi nd that higher education will be as-
sociated with perceived inability to procreate and vice versa. 
Hypothesis 8. Compared to lower education, high education will be 
associated with a lower likelihood of perceiving an inability to 
procreate naturally.
The existence of ethnic disparities in health care are well known. 
These disparities are due to different attitudes and expectations be-
tween patients and providers or language problems and result in a 
lower use of a physician’s expertise for migrants – especially in the 
first generation (for the U.S. see Smedley et al. 2003). Thus, migrants 
have less medical information about their fertility and a higher risk of 
erroneously perceiving an inability to procreate. Immigration back-
ground could also indicate different cognitions about fertility, infer-
tility, and perception of procreative ability. As noted in Section 2.2, 
most immigrants tend to have higher fertility than non-immigrants, 
indicating a stronger family orientation compared to German natives. 
Because first generation immigrants have higher fertility expectations 
and higher risk of biological basis for infertility, we expect that they 
will be more likely to perceive an inability to procreate than natives.
Hypothesis 9. First generation migrants are more likely to perceive 
an inability to procreate naturally than second generation mi-
grants and natives.
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Similarly, we expect that those who belong to religious denomi-
nations that place high value on family and procreation will be more 
likely to perceive an inability to procreate than those who are not 
religious. For example, fertility rates are higher among members of 
Catholic or Protestant denominations compared to those without a 
denomination in the US and Europe (Frejka & Westhoff, 2008). Com-
paring different denominations reveals that Catholics have higher 
fertility than Protestants in several European countries including 
Britain, France, the Netherlands, and Germany (Peri-Rotem, 2016; 
Bujard & Scheller, 2017), and Muslims typically have fertility rates 
double that of those with no denomination (Kaufmann, Goujon, & 
Skirbekke, 2012). 
Hypothesis 10. Compared to Protestants and people with no denom-
ination Muslims and Catholics are more likely to perceive an 
inability to procreate naturally.
4 Data and methods
4.1 Sample
The analyses in this paper are based on data from pairfam, release 
7.0, covering the years 2008/2009–2014/2015 (Brüderl et al., 2016; 
see also Huinink et al., 2011). Pairfam provides rich longitudinal data 
on relationships, fertility, and health over time as well as on socio-
structural variables. Pairfam is a multidisciplinary study that con-
sists of a nationwide random sample of 12,402 women and men from 
three birth cohorts (cohort 1: 1991–1993, cohort 2: 1981–1983: cohort 
3: 1971–1973). Data are collected yearly by computer aided personal 
interviews. Modules which cover potentially sensitive topics such as 
fertility are conducted as computer aided self-interviews. We use all 
waves up to wave 7.1 
1. We do not use data from a complementary panel study (Demo-Diff) because it consists of 
East Germans only. As we are not interested in studying East Germans specifically, their 
overrepresentation could bias the coefficients of some variables. Moreover, the fertility 
behavior of East Germans still differs from that of West Germans in several respects (see 
section 2.2), therefore we do not want to have the sample over-represent East Germans. 
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For all analyses in this paper, we include women and men from all 
three birth cohorts, but respondents from cohort 1 are considered only 
when they reach the age of 21 because some relevant questions are not 
asked of respondents below this age.2 The analytic sample was further 
restricted to those who did not have a same sex partner in any wave, 
who did not change their gender, and who were not pregnant at the 
time of the interview. Furthermore, those who mentioned steriliza-
tion as a method of contraception in any wave were excluded. This ap-
proach was chosen because it is not possible to identify the timing of 
the sterilization from the available data as the method of contraception 
is only queried if contraceptive use is mentioned in a particular wave. 
In 7.5 % of the person-years, the question on perceived procre-
ative ability was not answered, and these person-years were excluded. 
We use an unbalanced panel, therefore gaps in individual panels due 
to unit-nonresponse are allowed. Person-years with missing values 
(5.5 %) on independent variables were deleted. In the analytic sam-
ple, 4,647 women contribute 16,103 person-years and 4,356 men con-
tribute 14,141 person-years.
4.2 Concepts and measures 
The dependent variable, perceived inability to procreate naturally, is 
based on the question: “Some people are not able to conceive a child or 
to procreate naturally. As far as you know, is it physically possible for 
you to conceive a child or to procreate naturally?” Answering options 
were “definitely yes,” “probably yes,” “probably not,” “definitely not,” 
“don’t know” and “I don’t want to answer that” (see Table 1 for the 
univariate frequency distribution of the variable). For the multivari-
ate analysis we construct a binary indicator which summarizes those 
who chose “probably not” or “definitely not” as perceiving an inability 
to procreate naturally and those who chose “definitely yes” or “prob-
ably yes” as perceiving ability to procreate naturally. We forgo mak-
ing finer gradations because the focus of this first and rather explor-
atory paper is to investigate substantial rather than gradual change 
in perceived procreative ability.
2. In wave 1, cohort 1 respondents were 15−17, cohort 2 respondents 25−27, and cohort 3 re-
spondents 35−37 years old. In wave 7 they were 21 to 23, 31 to 33 and 41 to 43 years old 
respectively. Only two ages (24 and 34 years) are not represented in the data.
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The pairfam survey protocols routed the respondents to the ques-
tion on perceived inability to procreate differently in some of the seven 
waves. For an overview of all filters applied by year, see Table 2. In 
waves 2 and 3, preloaded information on perceived inability to pro-
create in the previous wave was included in the filter. Respondents 
who either perceived themselves or their partner (wave 2) or only 
themselves (wave 3) to be definitely not able to procreate in the year 
before were not asked about their current perception again. Thus, 
perceived inability to procreate naturally was implicitly treated as a 
stable trait. From wave 4 onward preloaded information from previ-
ous waves was not used to route respondents to this question, allow-
ing perceived inability to procreate to vary annually. In order to test 
the robustness of the multivariate model to the restrictive filtering, 
we ran additional models that excluded waves 2 and 3 and compared 
the results (see Table 6 in appendix). We will comment on this sensi-
tivity test in Section 5.3.
There are three time-varying variables that measure physiologi-
cal condition.3 Age is measured in years. Body Mass Index (BMI) is 
based on height and weight. Whereas height is measured only once, 
Table 1: Frequency distribution of responses to the question on perceived procreative ability 
across waves 1–7 (observations are person-years).
   Categories n %
 -4 Filter error / Incorrect entry 7 0.0
 -3 Does not apply 324 0.9
 -2 I don’t want to answer that 1,029 2.9
 -1 Don’t know 1,230 3.6
	 1	 Definitely	yes	 21,663	 62.6
 2 Probably yes 8,716 25.2
 3 Probably not 704 2.0
	 4	 Definitely	not	 914	 2.6
  Total 34,587 100
Source: pairfam waves 1–7. Numbers are based on the analytic sample before listwise dele-
tion for the multivariate analysis.
3. The fi nal decision for inclusion as a time-varying variable was made after descriptive anal-
ysis of the change in each variable over time. Very little within-variation would result in 
big standard errors, a problem that we did not observe in the multivariate analysis.
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weight is updated every odd wave. BMI scores were collapsed into 
three groups: under or normal weight (BMI ≤ 24.9), overweight (25.0 
< BMI ≤ 29.9), and obesity (BMI ≥ 30). Because few women met crite-
ria for being underweight, we focus on overweight. Perceived general 
health was measured on a 5-point scale from very good health to very 
poor health.4 The categories were merged so that 1 indicates poor or 
very poor health compared to the other categories (0).
There is also a time-varying measure of contraceptive use. We dif-
ferentiated three groups: “contraceptive use,” “no contraceptive use” 
and “don’t know/no answer.” Contraceptive use includes everything 
respondents understand as contraception, that is traditional as well as 
modern methods. In waves 2–7, a very small number of respondents 
who stated that they never had sexual intercourse were not asked 
Table 2: Overview of the conditions for being routed to the question on perceived procreative 
ability in the pairfam questionnaires across seven waves. 
                                                                             Wave
Conditions 1 2 3 4 5 6  7
Perception	as	definitely	or		  	 
    probably able or       resp. or resp.
    probably unable to   partnerb,c 
    procreate (t-1) a       
Age > 20 years (t)       
Currently no pregnancy of          
    resp. or partner (t) 
No sterilization used for        
    contraception by resp. or  
    partner (t)  
Notes: t = current wave, t-1 = preload from previous wave. Conditions are linked by ‘and’ 
operator. 
a.	Perception	as	“definitely	not”	able	to	procreate	in	wave	1	or	2	resulted	in	not	being	asked	
in the following wave. 
b. Pairfam asks respondents about their own perception and if a partner exists also about 
their perception of the partners’ procreative ability. 
c. Filter applies to partner only if the current partner is the same as in the previous wave. If 
the	respondent	has	no	partner	or	a	new	partner,	this	filter	applies	only	to	the	respondent.
Source: pairfam anchor questionnaires, waves 1–7.
4. Smoking and alcohol consumption are not included in pairfam as time-varying measures. 
The self-report measure of general health status should partially capture the potential ef-
fect of these variables on perceived procreative ability.
Passet-Wittig et al.  in Adv. in Life Course Research  (2020)      17
about contraception; these cases were treated as “don’t know/no an-
swer.” To measure linked lives, we created a categorical variable that 
combined information about relationship status (respondent has a 
partner) and partners procreative ability as rated by the respondent.5 
Therefore, the indicator variable divides respondents into those who 
either have no partner or a partner that is perceived either as able or 
unable to procreate. In cases were there is uncertainty about the part-
ner’s status procreative ability is assumed. 
For the time-constant independent variables, we used the values 
from the first time that the participant provided the information. 
If there was missing information in that instance, the value from 
the next wave with non-missing information was used. We mea-
sured initial parity as the number of biological children a person 
had at first participation (0, 1, 2 or 3+ children).6 For immigration 
background, we used indicator variables that differentiate between 
first and second generation immigrants. The measure of educational 
level was based on the International Standard Classification of Ed-
ucation (ISCED-97). “Low level of education” comprises those with-
out a degree or lower secondary education (ISCED 1–3), “medium 
level of education” includes those with upper secondary (general and 
vocational) and postsecondary non tertiary education (ISCED 4–6), 
and “high level of education” includes those with tertiary education 
(ISCED 7–8). If currently enrolled in school the measure assumes 
that the person will attain the corresponding degree. Religious de-
nomination differentiates between no denomination, Catholic, Prot-
estant, Islamic, and other. We control for pertaining differences be-
tween East and West Germany. For this purpose we used information 
on the region of living. Table 3 displays bivariate descriptive statis-
tics for explanatory variables separately by three groups based on 
patterns with regard to the dependent variable: those who never per-
ceived an inability to procreate, those who always perceived an in-
ability to procreate, and those who sometimes perceived an inabil-
ity to procreate.7 
5. In the few instances where the respondent mentioned that sterilization of the partner was 
used for contraception, the partner was coded as unable to procreate.
6. The number of births per parity was too small to include parity as a time-varying variable.
7. Note that an unbalanced panel is used; therefore, for each respondent the labels “never” 
and “always” refer only to years for which data exist.
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Table 3: Descriptive statistics for all explanatory variables by pattern of perceived inability to procreate naturally.
  Women Men
 Perceived inability to procreate Perceived inability to procreate
  Never Sometimes Always Never Sometimes Always
    M/% M/% M/% M/% M/% M/%
Age 30 35 33 30 34 32 
Body Mass Index      
 Under/normal weight 70.9 57.6 61.4 53.6 45.6 51.8
 Overweight 19.5 26.3 19.9 34.6 36.4 38.8
 Obesity 9.6 16.1 18.6 11.8 18.0 9.5
Perceived health status      
 (Very) poor health 12.7 22.9 26.3 10.1 15.0 16.5
Contraceptive use      
 No use of contraception 21.7 50.4 70.3 25.8 45.2 55.7
 Use of contraception 71.6 45.7 22.2 65.4 46.4 31.7
 D.k./n.a. 6.8 3.9 7.5 8.7 8.4 12.6
Partnership      
 Partner, perceived as unable to procreate 3.3 16.4 35.5 62.2 60.9 42.8
 Partner, perceived as able to procreate 73.1 67.1 45.3 2.1 13.6 25.5
 No partner 23.6 16.5 19.3 35.6 25.5 31.8
Initial parity      
 0 54.0 34.3 43.1 70.9 56.9 67.9
 1 19.5 21.6 18.3 13.0 18.6 19.8
 2 19.6 28.7 21.2 12.6 17.8 7.6
 3+ 6.9 15.4 17.5 3.6 6.7 4.7
Level of education      
 Low 9.3 19.5 19.7 8.8 20.8 23.6
 Medium 55.9 58.0 59.1 55.1 58.4 58.5
 High 34.9 22.5 21.2 36.1 20.8 17.9
Immigration background      
 No immigration background 75.6 70.7 66.4 78.9 65.8 75.5
 1st generation immigrant 13.5 22.5 24.8 11.3 21.6 15.1
 2nd generation immigrant 10.9 6.8 8.8 9.9 12.6 9.4
Religious denomination      
 No religion 26.5 32.0 31.4 29.9 32.7 31.1
 Catholic 31.8 26.3 29.9 29.5 24.5 18.9
 Protestant 33.3 30.2 25.6 31.8 25.3 33.0
 Islamic 4.9 5.6 8.0 5.5 13.8 13.2
 Other 3.6 5.9 5.1 3.3 3.7 3.8
Living in East Germany 18.8 19.2 19.0 19.8 20.1 22.6
Number of persons (share in %) 4172  338 137 3981 269  106
  (89.7)     (7.3)    (3.0)  (91.4)      (6.2)     (2.4)
Notes: For the time-varying variables, the shares are mean shares of person-years in which the situation applies (e.g. on 
average women who always perceive inability to procreate do perceive (very) poor health in 26.3 % of their person-years). 
Source: pairfam waves 1–7. Numbers are based on the analytic sample for the multivariate analysis.
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4.3 Analytic strategy
For the multivariate analysis, we use the between-within (BW or hy-
brid) logit model that was introduced by Mundlak (1978) and popu-
larized by Allison (2009). The main features of the BW model are that 
it allows estimating associations of changes within persons (fixed ef-
fects), which are not biased by time-constant unobserved heteroge-
neity, and that it allows one to include characteristics of persons that 
vary only between persons as well. The latter is important for this 
study because, in addition to modelling effects of change within per-
sons, we are also interested in the association of socio-structural char-
acteristics with perceived procreative ability. Such characteristics do 
not usually vary over time among adults (e.g. immigration status, re-
ligious denomination). 
The equation for the BW logit model makes the components ex-
plicit. Adapted from Allison (2014) to include time-constant charac-
teristics the estimated equation is 
logit(Pr(Yij = 1│Xij, 
—Xi, Zi, αi)) = μ + βW (Xij – 
—Xi) + βB 
—Xi + βC Zi + αi   (1)
Specific to the current project, Yij  is the binary dependent variable 
perceived procreative ability (1 = perceived inability to procreate; 0 = 
perceived ability to procreate) for the i-th individual in the j-th person- 
year. Let Xij be a column vector of time-varying predictor variables and —Xi a vector of person-specific means. The vector Zi  represents all time-
constant predictors. All of the unobserved variables that are constant 
over time are represented by αi, a set of fixed constants for each in-
dividual.  μ is a constant. βW and βB are vectors of coefficients for the 
within- and the between-person component and βC is vectors of co-
efficients for the time-constant variables. Examining Eq. (1) makes it 
obvious that in order to estimate the BW model, time- varying predic-
tors are decomposed into a between-person component and a within-
person component. The within-person component (Xij – 
—Xi) is the 
deviation of each individual value of a person from that person’s over-
all mean. The between-person component (—Xi) is the person- specific 
mean of each variable over all person-years. 
All aspects of the BW model are estimated using the full data set, 
but different parts of the model use different subsets of the data. The 
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within-person estimates rely solely on those persons who perceived 
an inability to procreate at least once but not always, as these esti-
mates require variation within persons on the dependent variable. 
The between-persons coefficients (βB) for the time-varying variables 
are cross-sectional estimators in the sense that they are identified 
from the variation between individuals. Similarly, for the estimation 
of the coefficients for the time-constant variables (βC) only between-
persons variation is exploited. The BW model provides information 
on whether or not the probability of perceiving an inability to procre-
ate is higher or lower in one state than in another state (e.g. in a re-
lationship vs. single).
For the purpose of this paper the BW logit model is preferred over 
the conventional fixed-effects panel model because the latter cannot 
simultaneously model time-varying and time-constant characteris-
tics. The standard random-effects model entails the very strict and 
frequently unreasonable assumption that there is no time-constant 
and no time-varying unobserved heterogeneity. By providing sepa-
rate estimates of the within- and between-components, the BW logit 
model better reflects the inherent hierarchical structure (person-years 
nested in individuals) of time-varying variables in panel data (Bell & 
Jones, 2015). In the tradition of other panel estimators, the BW model 
makes use of within-person variation; the same person in different 
states thus becomes that person’s own control, thereby strengthen-
ing grounds for causal claims (Allison, 2009). Another asset of within-
person estimates is that they are not biased by panel attrition that 
depends exclusively on time-constant characteristics of respondents 
(Wooldridge, 2002: 578f). Even with the strengths of the BW method, 
unobserved time-varying variables and serial correlation of the de-
pendent variable and time-varying explanatory variables can still bias 
effect estimates.8 We conduct the BW analyses by fitting a random ef-
fects model in Stata (command: xtlogit, re) and including the Between 
and Within measures of the time-varying variables.9 Standard errors 
are corrected for clustering within persons. 
8. According to Allison (2014), the BW logistic model could yield biased estimates of the 
within parameters. We ran a conventional fixed effects model with the time-varying char-
acteristics for comparison and found no substantive differences between both estimation 
approaches.
9. In Stata, the model can now also be estimated using the user-written command xthybrid 
(Schunck & Perales, 2017).
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5 Results
5.1 Age-specific prevalence rates of perceived inability to 
procreate
 
Fig. 1 shows the age trends in current perceptions of inability to pro-
create using smoothed three-year moving averages. The mean prev-
alence of perceived inability to procreate over all ages is similar for 
women and men (women: 5.6 %; men: 4.9 %). Prevalence increases 
with age for both groups, especially after age 30. There are no appar-
ent gender differences up to age 37. After this age, the increase con-
tinues for women, reaching their maximum at 12.6 % at the age of 
42. For men the prevalence of perceived inability to procreate remains 
constant between 35 and 39, and only after age 39 does it increase up 
to 10.8 % at age 43.
Figure 1  Age-specific prevalence rates of perceived inability to procreate naturally. 
Values represent smoothed three year moving averages of observations from 12,560 
women and 10,744 men. The estimates include cross-sectional weights. Waves 2 and 
3 have incomplete questions on this item, therefore they are not included in the es-
timates (for interpretation see section 4.2). Source: pairfam waves 1, 4–7.
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5.2 Stability of perceived inability to procreate
 
In a next step, we used the analytic sample to study the probability of 
a change from perceiving inability to procreate to perceiving ability 
to procreate and vice versa. 10.3 % of the women and 8.6 % of men 
in the analytic sample perceive inability to procreate at least once in 
the analysis period. This is equivalent to 475 women and 375 men who 
perceive an inability to procreate sometimes or always (see Table 3). 
Among those who sometimes or always perceive an inability to procre-
ate, most change their perception at least once (women: 71.2 % and 
men: 71.7 %), while approximately 29 % in both groups constantly 
perceive inability to procreate. 
Another way to look at the stability of an inability to procreate is 
to study wave-to-wave probabilities of changing perceptions (Table 
4). For women who perceive themselves as unable to procreate in one 
wave the probability of changing to perceiving an ability to procreate 
in the next wave is on average 38.5 %. For men the probability is ap-
prox. 10 percentage points higher (48.0 %). 
5.3 Determinants of variation in perceived inability to procreate
 
Table 5 shows the results of the BW model of perceived procreative 
ability. The first column provides the odds ratios for women and col-
umn 2 gives the odds ratios for men. Between and within effects for all 
time-varying variables are shown. We emphasize within-estimates as 
they reflect our focus on the associations of changes in lifecourse mea-
sures and changes in perceived procreative ability. Moreover, they are 
more reliable as they account for time-constant unobserved hetero-
geneity (see section 4.3). Between coefficients and the coefficients of 
time-constant variables reflect cross-sectional comparisons of people 
Table 4: Mean transition probabilities of perceived procreative ability (for all waves t to t+1). 
    Remain Change Total
Women Ability to procreate  97.3% 2.7% 100%
 Inability to procreate 61.5% 38.5% 100%
Men  Ability to procreate  97.9% 2.1% 100%
  Inability to procreate 52.0% 48.0% 100%
Source: pairfam waves 1–7. Numbers are based on the analytic sample for the multivariate 
analysis.
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Table 5: Results of the between-within (BW) logit model on the probability of perceiving 
inability to procreate naturally (Odds Ratios).
                      Gender 
                  Interaction 
                                                                               Women              Men             p-value
Age (between) 1.095** 1.070** 0.528
  (0.023) (0.021) 
Age (within) 1.255** 1.034 0.001
  (0.048) (0.042) 
Body Mass Index (ref. under/normal weight)   
 Overweight (between) 1.203 0.925 0.463
  (0.313) (0.230) 
 Overweight (within) 1.518 1.022 0.371
  (0.492) (0.297) 
 Obesity (between) 1.159 0.965 0.677
  (0.352) (0.300) 
 Obesity (within) 1.171 1.123 0.963
  (0.552) (0.647) 
Perceived health status (ref. (very) good health)
 (Very) poor health (between) 9.522** 2.150* 0.004
  (3.245) (0.783) 
 (Very) poor health (within) 0.947 1.029 0.763
  (0.149) (0.223) 
Contraceptive use (ref. no use contraception)
 Use of contraception (between) 0.026** 0.096** 0.003
  (0.008) (0.030) 
 Use of contraception (within) 0.300** 0.492** 0.117
  (0.062) (0.106) 
 D.k./n.a. (between) 0.128** 0.505 0.066
  (0.073) (0.221) 
 D.k./n.a. (within) 0.412** 1.019 0.079
  (0.139) (0.383) 
Partnership (ref. partner perceived as unable to procreate)
 Partner, perceived as able to procreate  0.028** 0.021** 0.383
 (between) (0.011) (0.010) 
 Partner, perceived as able to procreate  0.019** 0.029** 0.574
 (within) (0.008) (0.013) 
 No partner (between) 0.015** 0.011** 0.423
  (0.007) (0.006) 
 No partner (within) 0.019** 0.037** 0.397
  (0.009) (0.019) 
Initial parity (ref. no children)
 1 0.468** 0.711 0.336
  (0.130) (0.216) 
 2 0.737 0.498* 0.344
  (0.217) (0.165) 
 3+ 1.007 0.436 0.169
  (0.360) (0.221) 
(continued)
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with and people without inability to procreate and are therefore prone 
to omitted variable bias. The p-values in column 3 come from a model 
(not shown) that included an interaction term for gender by every 
variable in the model. The p-value shows the probability that there 
are gender differences in effects. 
Table 5 (continued): Results of the between-within (BW) logit model on the probability of 
perceiving inability to procreate naturally (Odds Ratios).
                      Gender 
                  Interaction 
                                                                               Women              Men             p-value
Level of education (ref. low)
 Medium  0.480* 0.273** 0.147
  (0.150) (0.077) 
 High  0.235** 0.089** 0.026
  (0.082) (0.030) 
Immigration Background  
(ref. no immigration background)
 1st generation immigrant 2.740** 1.297 0.099
  (0.761) (0.431) 
 2nd generation immigrant 0.573 1.157 0.163
  (0.213) (0.383) 
Religious denomination (ref. no denomination)
 Catholic 0.586 0.707 0.685
  (0.166) (0.209) 
 Protestant 0.539* 0.991 0.125
  (0.146) (0.277) 
 Islamic 0.517 3.056** 0.005
  (0.250) (1.299) 
 Other 0.629 0.959 0.580
  (0.304) (0.546) 
Living in East Germany (ref. West) 1.154 1.289 0.735
  (0.317) (0.355) 
Constant 0.082 0.259 
  (0.067) (0.218) 
lnsig2u Constant 2.222 2.069 
  (0.113) (0.125) 
Log pseudolikelihood –2101.6 –1757.3 
rho 0.737 0.707 
sigma_u 3.038 2.814 
Persons 4,647 4,356 
Person-years 16,103 14,141 
Notes: Robust standard errors, clustered by person, are shown in parentheses. The p-values 
for the gender interaction terms are from a model (not shown) that included an interaction 
term for gender by every variable in the model. * p < 0.05, ** p < 0.01. 
Source: pairfam waves 1–7.
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There were some issues with the filtering in the pairfam data in 
waves 2 and 3 (see Section 4.3). In order to explore the robustness of 
the findings, we ran additional gender-specific models that excluded 
waves 2 and 3. For easier comparison, Table 6 in the Appendix con-
tains results with and without waves 2 and 3. Overall the results are 
very robust to the different specifications; that is, the coefficients 
are of the same sign, effect sizes are similar, and p-values reaching 
statistical significance are similar in both samples. The only excep-
tion concerns perceived health status; we will discuss this differ-
ence later.
Each additional year of age is associated with increased odds of per-
ceiving an inability to procreate by a factor of 1.255 for women but 
not for men. There is a statistically significant association of similar 
magnitude for both women and men when comparing between people. 
Based on the age-specific prevalence rates in Figure 1, we conducted 
supplementary analyses that included a quadratic term for the within-
person age coefficient (not shown here). For men, but not women, 
there is a small and significant non-linear effect. We therefore find 
support for Hypothesis 1 and 1a: Increases in age are associated with 
increased likelihood of perceiving an inability to procreate for women 
and men, but the trajectory is steeper for women than for men. 
Contrary to our expectations, there are no significant associations 
of within-person and between-person variation in BMI with perceived 
inability to procreate. Within-person change in perceived general 
health is not associated with a change in perceived procreative abil-
ity. There is, however, a large and positive between-person effect of 
perceived health status. For women with worse perceived health, the 
odds of perceiving an inability to procreate are considerably and sig-
nificantly higher compared to men in the same situation. The differ-
ence in the associations of between and within subjective health sta-
tus with perceived procreative ability demonstrate the strengths of 
using the within-between model. 
This difference can be at least partly explained by the composi-
tion of the group that is considered in calculating the within- and be-
tween-coefficients. The within-component of the BW model considers 
only those who sometimes perceive inability to procreate, but the be-
tween-component considers those who never and, more importantly, 
those who always perceive an inability to procreate. Table 3 reveals 
that the latter are much more likely to also perceive poor health than 
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those who sometimes or never perceive a problem. If the analysis is 
performed excluding waves 2 and 3 (see Table 6, Appendix), the asso-
ciations for the between-component become smaller for women and 
even insignificant for men. Because the between-person coefficient is 
prone to omitted variable bias and is not robust to the sample specifi-
cation (i.e. with and without specific waves), we conclude that there 
is little support for Hypothesis 3. 
As expected, in years when people use contraception the likelihood 
of perceiving an inability to procreate is much lower than in years 
when people do not use contraception (Hypothesis 4). This association 
is stronger for women than men with regard both to the between-per-
son and the within-person coefficients. The gender difference, how-
ever, is only significant in the between-person comparison. Next, we 
test the “linked-lives” hypotheses. If we do not consider the perceived 
partner’s procreative ability, we find a significant positive within-per-
son effect of having a partner on the likelihood to perceive inability 
to procreate (model not shown). Using the combined indicator (Ta-
ble 3), however, reveals that, compared to people who have a partner 
who is perceived as unable to procreate, the likelihood of perceiving 
an inability to procreate for people without a partner and individu-
als with a partner they perceive as able to procreate is similarly low 
(effect sizes do not differ significantly). Thus, in accordance with our 
expectations, those in a relationship appear to have increased odds 
of perceived inability to procreate (Hypothesis 5). But it is really the 
perception of the partners’ procreative ability that is strongly associ-
ated with one’s own perception (Hypothesis 6).
We now turn to the time-constant contextual variables. There is 
evidence that past experiences shape current perceptions about pro-
creative ability (Hypothesis 7). Women with biological children at 
first participation in the survey have significantly lower likelihoods 
of perceiving an inability to procreate than women who initially did 
not have children. Compared to the lowest level of education, me-
dium and higher levels of education are associated with lower like-
lihood of perceiving an inability to procreate. This correspondences 
with hypothesis 8. There is, however, an unexpected gender effect: 
For men, the protective effect of high education (German Abitur or 
university degree) is significantly larger than for women. Consistent 
with hypothesis 9, first generation immigrants have higher odds of 
perceiving an inability to procreate than native born respondents. 
Passet-Wittig et al.  in Adv. in Life Course Research  (2020)      27
The gender-specific models reveal that this association is mainly 
driven by first generation women. Protestant women have lower 
odds of perceiving an inability to procreate compared to those with 
no denomination. Only partially in line with hypothesis 10, it is only 
Muslim men who have increased odds of perceiving inability to pro-
create. The coefficient indicating living in East rather than West Ger-
many is not associated with higher likelihood of perceiving an in-
ability to procreate. 
6 Summary and conclusion
This article has explored uncharted territory by investigating the 
properties of perceived procreative ability over time. Most impor-
tantly we have addressed the question of perceived procreative abil-
ity as a temporary or permanent phenomenon among persons of re-
productive age and investigated time-varying correlates. The analysis 
also explored structural group differences between those perceiving 
an inability to procreate versus perceiving an ability to procreate. Use 
of seven years of German panel data allowed the application of ap-
propriate longitudinal methods to study the correlates of variation in 
perceptions about procreative ability within and between persons si-
multaneously. The study also provides new insights regarding simi-
larities and differences by gender with regard to perceptions of pro-
creative ability.
The descriptive analysis reveals that, on average, every 20th person 
of reproductive age perceives an inability to procreate; this is a non-
negligible group in Germany. Changes in fertility behavior, especially 
the ongoing delay of first births to ages were fecundity is decreasing, 
suggest that the amount of people affected — and consequently the 
relevance of this group — will increase in the future in most European 
countries. Thus, it is important to achieve a better understanding of 
the implications of perceiving an inability to procreate. The preva-
lence, however, varies strongly across age groups. At age 21, preva-
lence rates are comparably low for women (2.0%) and men (2.5%). 
Age patterns in the prevalence of perceived inability to procreate by 
gender are similar up to age 37, but they diverge at older ages. The in-
crease in the proportion perceiving an inability to procreate becomes 
much steeper for women, reaching a maximum of 12.6% (men: 9.3%) 
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at age 42. This increase reflects the increase in biological problems 
procreating at higher ages, especially for women (e.g. ESHRE Capri 
Workshop Group, 2005). 
Furthermore, the descriptive analysis revealed that perceptions 
about procreative ability are highly instable among those who expe-
rience them: On average 39 % of women and 48 % of men who per-
ceived inability to procreate in one year change to not perceiving a 
problem in the next year. Inability to procreate is a permanent con-
dition for only approximately 29 % of those who perceive inability to 
procreate at least once over the observation period, as far as can be 
known from 7 waves of panel data. This finding supports previous ev-
idence from a US two-wave survey which shows that change in self-
identification as infertile is common (Greil et al., 2014). 
In many cases, medical infertility reflects a more or less pronounced 
reduction in probability of conception. In other words, infertility as a 
medical condition can also be described as instable. Thus, conception 
is possible and happens frequently (e.g. Oakley et al., 2008). The in-
stability suggests that fertility researchers should not assume that a 
single report of a(n) (perceived)inability to procreate indicates per-
manent inability to procreate. Our findings should encourage fertility 
researchers to include cases with perceived inability to procreate in 
their studies of fertility behavior to better understand fertility inten-
tions, behavior, and outcomes even among those who perceive prob-
lems at some point.
We find that both changing life circumstances of individuals and 
structural conditions are important for understanding variation in 
perceived inability to procreate within and between persons. Concern-
ing gender differences, some patterns are as expected (e.g. age), but 
others (e.g. structural variables) deserve further study. Most people 
are aware of age limits on fertility, particularly for women. As women 
get older their odds of perceiving an inability to procreate significantly 
increase. This pattern suggests that the perceptions reflect real expe-
riences of fertility problems. 
We find no association between within-person variation in per-
ceived general health and perceived procreative ability, but there is 
an association for the measure that captures differences between per-
sons. Those who tend to perceive poor health are much more likely 
to also perceive problems procreating, and the association is stronger 
for women than men. The association likely reflects the association 
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between worse health with higher risk of problems procreating. Be-
cause fertility problems manifest themselves in women’s bodies, the 
connection between perceived health and perceived inability to pro-
create might be stronger for women than for men. Further explora-
tion of the association between health and perceived inability to pro-
create is important because between-persons effects are subject to 
omitted variable bias. 
Results regarding contraceptive use support our hypothesis that 
those who do not use contraception have higher odds of perceiving 
inability to procreate. This is particularly likely in a country in which 
contraceptive use is easy and common. Why? As the choice not to use 
contraception goes hand in hand with a higher risk of pregnancy, per-
haps the awareness of lack of conception is also elevated. The choice 
not to use contraception could also reflect a desire for a child and, 
thus, more awareness of the lack of conception. We are cautious, how-
ever, about such interpretations because the correlation could be the 
result of reversed causality. There is evidence that those perceiving an 
inability to procreate are more likely not to use contraception (Polis & 
Zabin, 2012). The insignificant gender interaction for the within co-
efficient indicates similar associations of contraceptive use with per-
ceived in ability to procreate for men and women. 
The lifecourse perspective suggests that lives are linked, and there 
is evidence suggesting that couples experience infertility as a dyadic 
stressor, regardless of who has a problem (Johnson & Johnson, 2009; 
Greil et al., 2017). We therefore assumed that people in couples would 
have more opportunity and social support for conception and, thus, 
that lack of conception would be more salient. Thus, we anticipated 
higher risk of perceived inability to procreate for people in unions. 
Compared to persons who perceive their partner as unable to procre-
ate, however, single persons and persons with a partner they perceive 
as fertile have a similarly low risk of perceiving an inability to pro-
create. We conclude that having a partner alone does not increase the 
risk of perceiving problems procreating. It is likely that most people 
assume that they are fertile whether or not they are in a relationship. 
But, if they are in a relationship, people are more likely to consider 
their and their partners’ procreative ability, and, if they believe that 
there is a problem, this is experienced as a couple problem. 
As anticipated, initial parity is also associated with perceived in-
ability to procreate. Those who have children have a lower likelihood 
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of perceiving inability to procreate. Because most children are con-
ceived naturally, people who have had the lifecourse experience of 
parenthood at least once have received evidence that they are able to 
have children and therefore have lower likelihood of perceiving an in-
ability to procreate. 
We also find important group differences that point to the social 
stratification of health and the ways in which cultural variation in the 
value attached to having children shapes perceptions of fertility prob-
lems. As we hypothesized, higher education is associated with lower 
odds of perceiving an inability to procreate. The explanation is likely 
multifaceted. Better educated people often have better health and bet-
ter access to health care (Bretherick et al., 2010). Moreover, they tend 
to overestimate their procreative ability.  Migrants of the first gen-
eration do have higher odds of perceiving fertility problems, lending 
partial support to our hypothesis. We argued that migrants’ aware-
ness of fertility problems is higher because of a stronger family ori-
entation. It would have been preferable to differentiate country or re-
gion of origin. In our analytic sample, however, the number of cases 
for many countries or regions of origin is low. It was interesting and 
unexpected that men, but not women, of Islamic faith have greater 
risk of perceiving fertility problems than people who do not have a 
religious affiliation.
We have outlined how fertility intentions could be relevant for un-
derstanding changes in perceived procreative ability status. Not us-
ing contraceptives should at least partly reflect intent to have a child 
in countries where the prevalence of contraceptive use is high. But 
there are other potential dimensions to contraceptive use; thus a sep-
arate measure of fertility intentions is desirable. Unfortunately, fer-
tility plans are not available in pairfam for respondents who perceive 
inability to procreate up to wave 8. Assuming that those who perceive 
inability to procreate have no fertility plans is likely misleading: Shref-
fler et al. (2016) find that U.S. women who meet medical criteria and 
identify as a person with infertility express even greater desires to 
have a baby and a higher ideal number of children than fertile women. 
Findings from this study contribute to a better understanding of 
perceptions about procreative ability, a common measure in social sci-
ence surveys. Improved knowledge is essential for fertility research-
ers to better incorporate infertility and related perceptions about pro-
creative ability into their analysis. Enhancing understanding of the 
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development of fertility intentions, conditions for the realization of 
fertility intentions, contraceptive use, and help-seeking for infertility 
all depend upon useful measures of (perceived) ability to procreate. 
As this article has shown, the theoretical basis for including infertil-
ity in studies of fertility behavior exists in micro-level theoretical ap-
proaches to fertility such as the Theory of Planned Behavior (Ajzen & 
Klobas, 2013). Therefore, demographic surveys need to ask questions 
about fertility intentions and attitudes to all respondents, including 
those who are infertile or perceive themselves to be so. Future stud-
ies could also use the original pairfam question with four categories 
to investigate gradual changes in perceptions about procreative abil-
ity. In conclusion, perception of procreative ability is a largely unsta-
ble state among those who ever perceive an inability to procreate and 
is shaped by social contexts.
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Appendix
Table 6: Sensitivity analysis: Comparison of results of the between-within (BW) logit model on the 
probability of perceiving inability to procreate naturally with all waves (same as Table 5) vs. waves 2 
and	3	excluded	because	of	restrictive	filtering	(Odds	Ratios).
                                                                                 Women                                     Men
                                                all waves     waves 1,4 –7      all waves    waves 1, 4–7
Age (between) 1.095** 1.093** 1.070** 1.077**
  (0.023) (0.024) (0.021) (0.023)
Age (within) 1.255** 1.246** 1.034 1.044
  (0.048) (0.052) (0.042) (0.048)
Body Mass Index (ref. under/normal weight)    
 Overweight (between) 1.203 1.243 0.925 1.097
  (0.313) (0.335) (0.230) (0.295)
 Overweight (within) 1.518 1.014 1.022 0.791
  (0.492) (0.386) (0.297) (0.277)
 Obesity (between) 1.159 1.082 0.965 0.815
  (0.352) (0.336) (0.300) (0.285)
 Obesity (within) 1.171 0.701 1.123 0.720
  (0.552) (0.357) (0.647) (0.520)
Perceived health status (ref. (very) good health)    
 (Very) poor health (between)  9.522** 5.631** 2.150* 1.814
     (3.245) (1.907) (0.783) (0.687)
 (Very) poor health (within) 0.947 0.981 1.029 0.947
  (0.149) (0.185) (0.223) (0.262)
Contraceptive use (ref. no use contraception)   
 Use of contraception (between) 0.026** 0.031** 0.096** 0.115**
  (0.008) (0.009) (0.030) (0.038)
 Use of contraception (within) 0.300** 0.299** 0.492** 0.458**
  (0.062) (0.078) (0.106) (0.118)
 D.k./n.a. (between) 0.128** 0.098** 0.505 0.581
  (0.073) (0.057) (0.221) (0.266)
 D.k./n.a. (within) 0.412** 0.352* 1.019 0.729
  (0.139) (0.152) (0.383) (0.355)
Partnership (ref. partner perceived as unable to procreate)   
 Partner, perceived as able to procreate 0.028** 0.027** 0.021** 0.024**
    (between) (0.011) (0.011) (0.010) (0.012)
 Partner, perceived as able to procreate 0.019** 0.026** 0.029** 0.045**
    (within) (0.008) (0.012) (0.013) (0.024)
 No partner (between) 0.015** 0.017** 0.011** 0.017**
  (0.007) (0.008) (0.006) (0.009)
 No partner (within) 0.019** 0.020** 0.037** 0.043**
  (0.009) (0.011) (0.019) (0.028)
(continued)
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Table 6 (continued)
                                                                                 Women                                     Men
                                                all waves     waves 1,4 –7      all waves    waves 1, 4–7
Initial parity (ref. no children)   
 1 0.468** 0.544* 0.711 0.777
  (0.130) (0.157) (0.216) (0.261)
 2 0.737 0.709 0.498* 0.473*
  (0.217) (0.219) (0.165) (0.177)
 3+ 1.007 0.865 0.436 0.517
  (0.360) (0.321) (0.221) (0.280)
Level of education (ref. low)   
 Medium level of education 0.480* 0.441** 0.273** 0.302**
  (0.150) (0.139) (0.077) (0.097)
 High level of education 0.235** 0.190** 0.089** 0.097**
  (0.082) (0.069) (0.030) (0.037)
Immigration Background (ref. no immigration background)   
 1st generation immigrant 2.740** 2.905** 1.297 1.243
  (0.761) (0.846) (0.431) (0.464)
 2nd generation immigrant 0.573 0.645 1.157 1.149
  (0.213) (0.242) (0.383) (0.406)
Religious denomination (ref. no denomination)    
 Catholic 0.586 0.650 0.707 0.682
  (0.166) (0.192) (0.209) (0.226)
 Protestant 0.539* 0.546* 0.991 1.009
  (0.146) (0.156) (0.277) (0.313)
 Islamic 0.517 0.631 3.056** 3.607**
  (0.250) (0.321) (1.299) (1.693)
 Other 0.629 0.506 0.959 1.178
  (0.304) (0.266) (0.546) (0.705)
Living in East Germany (ref. West Germany) 1.154 0.935 1.289 1.290
  (0.317) (0.273) (0.355) (0.402)
Constant 0.082 0.108 0.259 0.114
  (0.067)  (0.089) (0.218) (0.106)
lnsig2u Constant 2.222 2.210 2.069 2.130
  (0.113) (0.129) (0.125) (0.144)
Log pseudolikelihood -2101.6 -1712.4 -1757.3 -1358.3
rho 0.737 0.735 0.707 0.719
sigma_u 3.038 3.021 2.814 2.901
Persons 4,647 4,586 4,356 4,286
Person-years 16,103 11,826 14,141 10370
Notes: Robust standard errors, clustered by person, are shown in parentheses. 
* p < 0.05, 
** p < 0.01
Source: pairfam waves 1–7 (col. 1 & 3); pairfam waves 1, 4–7 (col. 2 & 4).
